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AUTHORIZATION

This report has teen prepared in accordance with the

provisions of the Water Facilities Program authorized under the

Water Facilities Act, Public hmt Ho« 599, 75th Congress*

The Bias Creek watershed in Uvalde9 Kinney, D&tnsit, g&vala,

and Maverick counties, Taicas, was approved for "area planning!

with operations authorised to proceed therein as rapidly as raitu^

ally agreed upon by responsible field officials of the Soil Con-

servation Service., Bureau of Agricultural Economics, anS Farm

Security Administration, except that no operations shall be under-

taken which involve development of additional underground water,"

by the Hater Facilities Board, at Washington, D»C», on January 185

1939* Formal notification of the Board's action is contained in

Texas State I.fensorandum No» 3, dated January 19, 1959*





Published and unpublished data of the United States G«o»

logical Survey,, Bureau of Soilsa and Texas Agricultural Experiment

Station have been referred to freely and have provided invaluable

basic information for this report.-, The 1-fomble Oil Gcmgxmy has be

most liberal in contributing geologies! information essential to

the report « County Agricultural Agents^ of 'the counties within

the area, have given liberally of their time and information ;

facilitate the compilation of various agricultural data* Complete

cooperation by zaeabers of the field staff of the -Soil Gonsiervation

Service and Farm Security Adisdr&sfcrationg the operating agencies

in the area under the Water Facilities Program, has expedited the

preparation of this report « Industrial engineers of the Central

Power and Light Company have graciously contributed technical data

on costj. installations,, and efficiency of irrigation pushing plants

in. the district*
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Operations Guidance Report on.

WATER FACJLTSV3 FOR

ELM CREEK

TEXAS

STOW

Tliis report j which must be considered as prellidjnary, pre™

sents (1) a physical description of the area, (2) a discussion of

the present use of the land and water resources of the area together

with some comments concerning the institutional and general economic

characteristics , and (5) a statement concerning future utilization

of the area*

The area is characterised by low precipitation^, and soils and

climate adaptable to grassing and truck crop productions Supplies

of ground water sufficient for domestic and livestock purposes are

available in parts of tho area® the eastern portion of the area

is underlaid with the Carriso sands from which water is obtained

for pump irrigation o Very little dry land farming is practiced*

There are two principal types of faraing in tiie watershed $

namelyj ranching and truck crop, which are highly significant from

the standpoint of area planning • Practically all of the area is

operated as large cattle and sheep ranches A small portion of the

watershed near Carrizo Springs, Crystal City5
and La Pryor is irri-

gated for highly specialized vegetable production Salt water has

been entering the irrigation xrells which has adversely affected
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production and which may seriously affect the economy of this section

of the area* The situation is such in this portion of the watershed

that it is impracticable at mis time to make definite recommendations

concerning water facilities usea far pump irrigation* It is recom-

mended that r3pairs to the irrigation wells be deferred until a com-

prehensive study of the irrigated portion of the watershed, which will

involve considerably mov® time than was a^Jabls .for the preparation

of this guidance report., is Qomplateda %tor fasiliAie* recowauersded

for domestic and livestock purposes and for flood irrigation, on the

other hand, should be installed as rapidly as possible

*

In subarea 1 domestic and livestock supplies should be ob-

tained from wells which recover water from the Inwards limestone •

V.nere adequate supplies are encountered above this limestone 5, these

supplies should be utilized » In this subarea stock tanks may sup--

plement wells as the initial cost of a tank is less than that of a

well» In subarea Z adequate supplies of potable ground water are

scarce and surface water storage tanks are recommended* Subarea 5

includes the Garrizo sands and wells for domestic and livestock pur-

poses only are recomrsended at this tims<> These wells will not

materially affect the existing ground water supply*





Purpose and Scope

The purpose of this report is to present the significant

physical features of the Elm Creek Watershed which will serve as

a means of detemdJiing existing maladjustments apparent within the

area, and to propose a plan which will serve as a basis for adjust-

ment through the proper utilisation of both land and water resources

Due to the complexity of the area, the lack of available data,

and the limited time available for its preparation, this report mvt

be considered preliminarye Livestock ranching and truck crop farm-

ing constitute the principal types of farming in the area and also

roughly distinguish the principal physical^ economic, and institu-

tional problems encountered in planning the area c This report

includes information concerning the physical characteristics of the

entire watershed • Esplanation of the economic and institutional

characteristics of the watershed is limited to the ranching area as

these characteristics of the vegetable area are complicated and

will require considerably more time to plan than was available for

the preparation of this report

•

Estimate of Reliability
w.'gu»i«w«uHMaiiHJ» » in Minimiwi i imwi fiin

The base map accompanying this report has been cons>iled from

tactical quadrangle sheets of the Corps of Army Engineers and from
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ojiadrangle sheets of the United States Geological Sui*vey, supple-

mented by data from aerial photoglyphs in parts of the area, and

by field investigation Xtarge parts of the ranching portion of the

area are inaccessible to automobiles* The drainage as mapped is

considered sufficiently accurate for all practical purposes. That

of the northern and southern portions of the area has been checked

with aerial photographs. Only a few roads, tanks, and wells have

been located in the field*. The remainder have been taken from other

maps and descriptions, the accuracy of which has not. been determined*

The included geological map is an ealargamanb of the United

States Geological Surveys geological sap of Tessas, It is accurate

only in a general way and cannot be relied upon for the exact loca-

tion of formation contacts* The base amp employed was inaccurate

and the geological infcreation shown thereon for this area is largely

compiled rather than mapped* The inclined well records and analyses

are regarded as very reliable*

Surface water discharge records are not available for points

within the area,, The record for the Biaees River gage at Uvalde

is not considered entirely applicable for the area due to the

nature of the cross-sectional area of the river at this point* This

and other discharge records have been taken frcm United States

Geological Survey ITater Supply papers v The analyses of these records

and the expectancy rating carves are somewhat speculative, and re-

present only estimates of probable maximum discharges..





Haven appeal* to be thoroughly' reliable and adequate*

teicrltoal data regarding range conditions are limited,

and on farming aid ranching practices inconclusive*

The information in this report is necessarily general^ since

ouch of the area is still in a rather primitive state© Records and

studies .are either completely lacking or in process 'of coa^ilation*





physical rjEsqnFTJpN of the mm.

Location and Sis© of Area

The Elm. Creek Water Facilities Project covers that area of

southwestern Texas which 3i.es approximately between parallels £&?

30* arid S9° 20* north latitude and meridians 99° 30 « and 31)0° 2$*

west longitude and its area is appropriately 1,405 squar© nd3.es or

897,920 acres* The watershed is defined in this report as that

part of the Bin.; Creek drainage above Caimanche Lake* This lake is

connected with Espantosa lake which drains into the Draeces River*

The area includes parts of southwestern TJvalde, western Zavala^

northwesters! Dimt&t, eastern Maverick, and southeaster Kinney

counties*,

There are no towns or cities within the area^ bat Several

small towns are closely adjacent to the area* On the southeastern

side of the area are located the towns of Carriso Springs with a

population of 5,&0Q, county seat of 1/ima.t County, about seven Biles

from the area| and Crystal City, population 7,100, county seat of

Zavala County* about four males east of the area,. On the norths

eastern side about 1Z miles east of the area is the town of Uvalde^

county seat of Uvalde county, population 6,300. About two miles

west of the northwestern part of the area is Bracketsville, population
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2 j200, county seat of ICtnney County* %se town of Spofford, popula-

tion 100, is located in Kinney County on the western boundary of

the area« Eagle Pass,, population 6,500, county seat of I-.Javer5.ck

County 5.s located on the Rio Grande Biver about 10 miles southwest

of the area©

The Kim Creek watershed presents a great variety of physical

characteristics as mil- as of land and water utilisation* Topog^

raphy, drainage pattern, land slopes, and stream gradients exhibit

great diversity over the area© fenerous geologic formations and

soil types exist in the area*. Ground water varies extremely as

to depth, quality, and quantity^ Precipitation is torrential in

character and poorly distributed through the year* Bim-off and pad

discharges are abnorrially high* Soassers are long and hot, and in
-

ters short and mild* In general, the area iaay be described as

characterized by prevailing extremes and Ificking in unSJToriaity*

The Bis Creek watershed lies in the Rio Grande E&bayiaant in

province » This province extends in a npr^heast^outhwest direction

'between the Gulf of fe&co on the south end the Bale-ones fault mm

the extreme northwestern part of the Gulf ysiogr&phie

which Xarsis the southern boundary c Sfc^mrds Plateat

on the north©





Topographical!^, the E3ja Creek drainage basin can be divid<

into twc distinct prcvl&Qoe bgr the east-vast county line separate

Kinney and Uvalde counties on the north, from, feverick and Zavala

counties on the south*

The Anacacho MountaLos extend about IS miles approximately

in an east-west direction across the southwestern part of this noc

em division of the watershed and form the mmt significant topog:

phic feature,. These are, in reality, a series of low rocky hills

rising 400 feet or less above the surrounding terrain. Worth of

Anacacho fountains is a belt of less hilly relief rising gently t<

the north and averaging about 10 miles in width* XEMediatel^ nor

of this belt, hilly relief again becomes prominent. las Moras

Mountain, elevation 1,667, Blia Mountain, elevation 1,440, ax$ '.

Mountain, elevation, 1,80S, appear as peaks in this region. Tur3

TMbuntain and Las Moras Motmtain are located on the divide betwe*

the S5ja Creek and Nueces River drainages which mark the northern

boundary of the area*

la this northern portion of the area land s3.ope gradients

are con^aratively high ranging from less than 1 per cent to SO ps

cent. i£Uroations rise from an average of about 850 feet at the

southern boxrodary of Kinney County to an average of about 1,400

feet at the northern Iwmdsiy of the watershed^





The southern topographic province consists of a southward

to southeastward sloping plain of gently undulating to low relief

#

dissected by southeastward flowing streams* Surface elevations

drop gently from about 050 feet at the east-west county line south

of Kinney and Uvalde, and north of Maverick and Zavala counties to

an average elevation of about 600 feet at the southern end of the

area* Elevation also drops from about 800 feet in the southwestern

part of the area near Eagle Pass to a low of about 570 feet in the

vicinity of Caimanche lake near Crystal City at the southeastern

corner of the area* 2h the southeastern part of the area where bayou-

like conditions exist land slopes are very snsall*

Most of the land in Maverick^ Zswala, and E&ssait cousxbios

within the area is comparatively level to gently rolling with the

exception of that which is immediately adjacent to the streaas -where

the topography is frequently rough©

The U1& Creek watershed presents many wmsaal and distinctive

characteristics 9 It lies between two major drainagesj nasely^ the

Bio Grand© River on tho west- md the Pieces River on the east and

norths Els Creek eventually becomes a part of the major Ifoeces

river drainage basin* It is & typical example of stream piracy

since the minor Elm Creek now has diverted 'blue drainage of a large

area, foriaerly drained by the Hid Grande River, to the ISftxeees River

drainage© The Elm Creek drainage is young sad poorly developed as

typified by the bayou-like conditions of Caimanche lake at the lo^ier





end of the watershed* IJone of the streams in the area are perennial •

Throughout the tipper part of the watershed the drainage pattern is

dendritic, but toward the lower end some trellis pattern exists and

the drainage is poorly defined©

From east to west across the watershed the following major

creeks appearj Turkey Creek* Chaparosa Creek, Live Oak or Blanca

Creek* Elm Creek, Mustang Creek, and Rocky Greek* In the upper

portions of the basin tributaries of these streams have been given

various names, some of -i&ioh appear on the base map, but among local

people there is considerable disagreement regarding- their nomenclature*

Chaparosa Creek is probably the largest and oldest of the streams in

the area, though Kten. Creek is the longest stream and has the largest

drainage area* Turkey, Live Oak, and l&astang Creeks do not extend

into the hilly sections of the area* Otherwise the physical character-

istics of the streams are very similar « The stream channels are

narrow with steep banks particularly in the upper part -of the area*

Stream gradients vary from one or two feet per mile at the lower end

of the area to over 100 feet par mile at the upper end of the area

on Turkey and Elm creeks* Through the central area the gradients

of these streams average about 10 to 15 feet to the mile, while those

of smaller tributaries are considerably higher*

tetural Vegetation

In the northern part of the area, having comparatively rough

topography, the vegetation consists of grasses, weeds, and shrubs
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About 45 par cant of the total vegetative cover is composed of greases,

12 per cent of -weeds, and 45 per csaft of shrubs.

In the central aM southern region where the topography is

rolling to flat and better soil types premil, the vegetative cover

consists of grasses and weeds.

There is considerable variation locally in both type and den-

sity of vegetation.. In a general wsy the vegetative cover may be

characterized as a light to dense growth of leer thorny shrubs, small

trees, cacti, forbes, "weeds, and grasses* Many of the small trees

are legumes

«

Plicate

There are no Weather Bureau stations in the Sim Creek water-

shed, but climatologies! records have been maintained at Uvalde, La

Pryor, Carrizo Springs, Eagle Pass, and at Fort Clark at Brackettvll2b e

These stations are all near enough to the watershed to give a good

picture of the climatic conditions which prevail in the area,,

The winters in this portion of Texas are mild, but occasion-

ally "northers" occur which send the tmperature below freeaing©

These cold spalls are of short duration, rarely lasting over a

period of three days* The suisaers are long and hot* The temperature

is frequently above 100°, but drops rapidly after sunset making

the suamer evenings cool©





Rainfall in this section, is unevenly distributed throughout

the year and is usually torrential in character* Snow rarely falls

in the area, but hailstorms are not infrequent*,

Table 1 gives the average number of days with «01 inch or more

of precipitation, the average, average maximum^, average minimum, and

tlis highest and lowest temperatures at the above mentioned stations.

The average dates of the first and last killing frosts and

average length of growing season ae given belows

Average Date of Average Date of Average
First Killing Growing

- iftPift - ~._J&2§L™ flMWflBL

Uvalde Mar. 15 Mov. 21 253 days
La Pryor Feb, 27 Novo 27 273 "

Carrizo Springs Feb* 26 Dec, 6 285 »

Ea&bQ Pass Feb, Nov. 26 27E "

Fort Clark Feb* 26 Hov, 27 274 58

Evaporation records are very recent and are available onl^r

for 1931 at Winter Haven* These data in inches are as follows

t

£sk« IM* to- Mss: £0&> M*.

1*5 2*2 4.8 5*8 4*9 6 3 6«9 7*X 7,3 5*8

- a total of 55*8 inches during the year.
So8 ls7

The prevailing winds in this area are frees, the south and

southeast though during the winter winds from the north are fre-

quent o
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Records of wind movements are available only for 195X at

Winter Haven* The average monthly wind velocity in miles per horn.'

is as follows?

Jan. Feb* M§3> Agj> lgy. M J&lZ M£« §SS&«

5*24 5 990 5«S5 4,35 4*52 4.96 4,21 4*70 5,15

Oct* Nov. Dee*

4,58 S»S5 3*52

To indicate performance of windmills Table Z is included*

However, due to the usual low wind velocities in this area it is

advisable to increase the size of the mill by two feet over that

shown in the table since these performances were compiled for

conditions existing on the High Plains*

The rocks which outcrop within or in the vicinity of Elm

Creek watershed range in age from Lower Cretaceous to Quaternary

•

la traversing the area from, north to south, successively younger

formations are crossed which are described subsequently in this

order « All the formations have a normal dip to the southeast or

east and their thicknesses increase from east to west*

The Edwards limestone crops out extensively in east central

Kinney County along the northern boundary of the area and in west

central Uvalde County near the northeastern side of the drainage

area, and extends north to the Edwards Plateau*
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The Edwards lis&stono consists of hard, dense3 massive, Kiore

or less cavernous, marine limestone, and is the only limestone in

the area which contains chert nodules* The cavernous characteris-

tics of this forast&on raake it the principal water-bearing formation

in Uvalde and Kinney counties

Yfater occurs in cracks, fissures, and channels in the Edwards

limestone^ In places, large interconnected caverns exist $ ivhen one

of these large caverns is struck by the drill, water will, rise several

hundred feet in the well* Such a well can usually furnish several

hundred gallons a minute with only a few inches drawdown* On the

other hand, some caverns are small and not very well connected with

other openings in the limestone 3 when the drill strikes such a

cavern the water v&XL only rise a few feet la the mil and may have

a drawdown of as high as ISO feet when pimping only 10 gallons a

minute* Sayre states that, "A study of several wells that reach or

penetrate the Edwards limestone seems to show that water occurs at

three zones in the formtion - one near the top, and one considerably

below the top, and one near the bottom. In some wells all three zones

contain water, in other wells, two or one of 'diem, or perhaps none

contain water.

The Edwards limestone obtains part of its water from rains

that fall on the outcrop area and then percolate down through fis-

sures, fractures, and channels* It also obtains large quantities

Sayre, A* N«, Geology and Groundwater Resources of Uvalde and
Medina Counties, Texas., U,S.GoS„ Water Supply Paper 678, P*45, 1956
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of water from streams and rivers which cross the outcrop area*

Large quantities of water are lost annually from the Nueces 9 Dry

Frio and Frio and other rivers into the Edwards as they cross the

Ealcones fault zone*

The Georgetown limestone, a hard, dense, resistant, argil-

laceeras limestone, overlies the Edwards limestone in this area. It

is not known to yield water in consequent quantities, and it is

distinguished from the iSdwards with difficulty

»

The Del Rio clay which overlies the Georgetown liiuestone and

is in turn overlain by the Buda limestone yields no water• This

formation consists of a greenish-gray clay with some calcareous

layers, and is readily identified as it is very fossiliferous, in

parte*

Above the Del Rio clay lies a hard resistant, impure liae-

stone with a resinous lustre known as the Buda limestone. It yields

very small supplies of water to wells <>

The Eagle Ford which consists of alternating calcareous to

argillaceous flaggy limestones interhedded with black shale which

weathers white
9 is not normally a water bearing formation in this

area, but a few wells in Kinney County probably derive their water

from this formation. (See Appendix I)

The Austin chalk overlies the Eagle Ford forsationo It is

a white to bu£f«colored chalk with some marly beds and in places

contains considerable thicknesses of interbedded altered serpentine*





The Austin chalk yields small quantities of potable water to a few-

wells in the Sim Creek drainage area.

The Anacacho limestone lies between the Austin chalk and the

Escondido formation* $hs Anacacho is a yellow to buff-colored sandy

to clayey hard limastone, Excellent outcrops of this formation are

to he seen in the Anacacho Mountains of Kinney County* This forma-

tion is in places impregnated with asphalt,, ©specially in the vicinity

of Blewett or Carbonville where it is mined as rock asphalt and is

used as paving material. In years past this rock asphalt was shipped

to the Atlantic seaboard, bat this market has new collapsed due to

a cheaper supply from other sources.

The Anacacho in the £Lm Creek watershed, yields water only

through fissures, faults, and fractures in the limestone* Wells

which derive their water solely from this formation have only a

small yield and the quality of the water is reported to vary from

moderately miiseralised to highly mineralized* As a whole, the

Anacacho is a formation which cannot be ejected to yield water in

sufficient quantities or of satisfactory" quality to feasibly justify

an attempt to derive water from it» Since this format! to yields water

only in its fractured and fissured portions, many dry holes have been

drill ec? in an attempt to find water in the Anacacho*

The Upson Clay which is mainly composed of gypsiferoos clays,

shales, sandy shales, and lime concretions with veins of barite and

barite concretions , appears at the surface in northwestern Maverick





County and south-central Kinney County* The outcrop area decreases

from west to east until it reaches the concealed fault east of Elm

Creek where the Anacaeho linestone is then exposed to the east*

The San Miguel formation consisting of clays, sa&dy shales,

sands 9 and sandy limestone* crops out at the surface in a wide band

in north-central Maverick, southeastern Kinney counties and in a nar-

row band in southwestern Uvalde and northwestern Zavala counties*

The outcrop area diminishes rapidly east of Muela Creek to about a

mile east of Gato Creek where it is no longer exposed at the surface.

This formation yields only small supplies of water to a few wells in

Llaveriek County,

The Olmos formation appears at the siu-face in a V-shaped band,

from to 6 miles wide in central Maverick County « Lignitie shales

and sandy shales predominate in this formation* Iron concretions

and silicified wood are common* This formation also has seams of

coal and a few thin beds of sandstone© It is not known to be water

beaming,

The Escondido formation is the highest Cretaceous formation

in this area a It consists of hard, flaggy., calcareous to argil-

laceous, fine grained sandstone inte^beddedi with shales* In place

the Escondido is impregnated with asphalt*

Sayre states, ^ery few wells are known which undoubtedly ob-

tain water from the Escondido formation* Large areas in which the

Escondido forms the underlying rock are reported as being without





water*. Oa the Scythe Ranch9 west of the Nueces River, several wells

have been drilled within a few miles of one another without obtain-

1
ing any rater in the Sscondido,

"

The Upson and San Miguel formations represent a change of

phase in the Taylor f orzEatLon of upper Cretaceous age and appear only

in and to the west of this area in Texas* The 01mo3 formation also

occurs only in this locality and together with the Sscondido com-

prises the Kav&r© group at the top of the Cretaceous*

The oldest rocks of Eocene Age which appear at the surface

in the Slin Creek drainage area belong to the KineaM formation of

the Iftdway group* The Kinc&id formation is composed chiefly of

glaueonitic shales, line concretions, impure limestone and thin

sand sections** It is not known to yield water to wells*

Overlying the Midway group is the Indio formation of the

V.ilcox groups l&cacecus, llgnitic shales and sandy shales pre-

dominate in this formticf?>* Seams of coal and beds of calcareous

sandstone, and limestone concretions are also present*

The Wilcox group yields water of fairly good quality to

several livestock and domestic wells in southeastern and north-

eastern Maverick County and northern Zavala County $ but, as a

whole, moderately to highly mineralised water is to be expected from

the sand sections of Wilcox*

Sayrs, JL H* 3 Geology and Gromd*«ater Resources of Uvalde
and Medina counties, Texas, U»S*G*S* VJater Supply Paper 678,
P. 58*





The GarriBO sand mccaforma&iy werlies the Wilcox group*

The Carriao sand is composed of a clear usually crossbedded medium

to coarse grained quarts sand mdtb, occasional lenses of stole. It

is generally iron stained at the surface bit in wells it is a clean

quarts sand*

The Carriso sand is by far the best water bearing formation

in the watershed* The sand sections of this formation yield large

supplies of water of excellent qualitgr to irrigation, industrial,

and municipal wells,, as well as to stock and domestic wells©

The outcrop area of the Carriso sand that supplies water to

wells in Dimmit and Zavala counties covers about 175.,000 acres,^*

The water supply of the Carriso sand is being continually

replenished by rains that fall on, aad streams that cross, the out-

crop area* Storage tanks on the outcrop area are, at present, the

only raeans of artificial recharge to the Garrisoj the amount of

water they supply is negligible

«

The Bigford member of the Heunt Salman formation outcrops in

the southeastern parfc of the 321m Creek watersheds The Bigford is

composed chiefly of micaceous, gypsifarous shales and clays inter-

bedded with sandstones and thin beds of lima stone. The undiffer-

entiated portion of the Mount Selman which overlies the Bigford

crops out at the surface in a very small area in the southeast part

of the watershed.

TShite, Walter N„, Stxasaaey Import on the Survey of the Underground
Waters of Texas, March, 1935, 24*





Mount Selman are i&pcrtant water bearing formations in tha area

although some wells are known which yield fairly good supplies of

Mount Seliaan water in. Zavala County* Terrace deposits of sil^ sand

clay, and gravel occur in large areas over the Kim Greek watershed 9

The oldest of these gravel deposits is the Uvalde gravel

believed to be of PIS cc<gse Age© It is found capping hills and

di.vid.es and consists of a coarse flint gravol and black silt e It

is not known to foe water bearing 9

The Leona formation of Pleistocene Age consists of gravel

and silt© It occurs as wide terraces in stream valleys and yields

potable water to wells in the stream valleys south of the- Edwards

outcrop.

Recent deposits of grayol and silt occur in the lower stream

valleys and yield small supplies of potable water to a few wells

«

Table 5 summarizes the geological formations in the area with

their respective water yielding characteristics*

Igneous rods occur in the northern portion of th^ watershed

in the form of what appear to be sills- stocks^ and perhap? iacolith

The exact age of these igneous messes is act known but they

are believed to be of Upper Cretaceous tiias« fese igneous masses

have very little , if any, effect on th& underground waters of this

araa
fc
except that where they are present ground water is not avail-

ablfio
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The Haleones escarpment is the most prominent topographic

feature in the area, ard separates the IMwards Plateau from the

Gulf Coastal Plain.

This escarpment is the result of a series of complex faults

which are known as the Balcones faults ^he Balcones fault zone

extends from Austin nearly to San %fconi© and there westward to

about the confluence of the West Nueces and the Nueces divers* Wear

the confluence of these rivers the fault aone passes into a monoclinal

fold, which continues westward.

The JSdwards and kindred formations are brought to or near the

surface in many places as a result of this faulting, and consequently

the streams in northern Uvalde and northern Kinney counties are

spring fed, AH the streams in this area lose some or all of their

water into the Edwards limestone when they cross the Jalcones fault

aone«

Seme streams, such as the Nueces Hiver, have thick gravel

beds and much of their mber passes into these gravels and gravel

by-passes rendering the streams dry for long distances during the

dry seasons until the surface elevation of the stream beds drop to

such an extent that water again cones to the surface from these

gravels in -fee form of springs*,

Faulting which may or may not be part of the Balcones fault

aone tends to impede the natural flow of the underground \vaters.

VJhere these faults occur local accumulations of moderately to highly

mineralised waters are to be expectedo





The largest structural feature In the GujJT Plains portion

of the Elm Creek watershed is the Chittim anticline* ^he anticlina

extends across Maverick County from northwest to southeast $ from

about the Palana switch on the Q.H, and S aA,R«H«i in an almost straight

lino to the east lire of liaveriek County -where it bends eastward and

passes south of Carriso Springs in Dimmit County* As the formations

are ncriaaXly dipping gently to the south or southeast 9
water is

encountered under artesian conditions southeast and south of the

outcrop area*

MM
The soils of the northern hilly portion of the area belong

1
mainly to the ¥a3era Groupa This series is characterised by brown

or dark brown surface soils and brown or yellow subsoils* The soils

are mostly shallow and calcareous since they rest mainly on lime-

stone » The stony clay t^pa is the principal on© present but soias

areas of the more productive clay and clay loam types also occur on

the snoothair locations* Meet of the ranching in the northern part

of the area is conducted on the stony clay type soils*

The central and southern portions of the area are occupied

by soils of the £Saverick-»Zapata and the 1-ebb—Duval series » The

L&ver.ieb—»Zapata group occurs on much of the land along the western

border of the area while the \ ;ebb—Duval soils are present in the

south-central part of the area in southern Zavala and northern

1
Carter, V. #T«, "The Soils of Texas," Texas ii-ric. ..kper* Sta., Div.
of Soil Survey, Bull* 421, July 1931, op. !19





Dimmit counties.

The Laveriek—Zapata group have brown, gray or grayish-brown

surface soils -with gray to light foram or yellow subsoils, ^oth soil

and subsoil are calcareous and most of the soils are sandy and loamy.

The 7Jebb~-Duval series consists main3y of reddish-brown soils.

Coarse, intermediate and fine textured soils are represented, includ-

ing sandy loams, clayey loams, and silty clay loams* The parent mate-

rials of these soils are of the Claiborne geologic group and the

Uvalde terrace gravels.

The coarse textured soils are most adaptable to both dry land

and irrigated farming and make up a major part of the area cultivated

at the present time© Ranching aid subsistence farming are largely

common to the areas of fine textured soils*

Surface later Discharge

There are no gaging stations located within the Elm Greek

watershed and no discharge records of any description are available

for streams idthin the area, * or purposes of run-off analyses,

discharge records of the Nueces liver at the Laguna, Uvalde , and

Cotulla stations and of the ?rio .dver at Con Can (Tables 4 to ?

inclusive) are included in this report* %th of these streams are

east of, but in the general vicinity of, the area and may be expected

to exhibit discharge characteristics somewhat analogous to those of

Elm Creek drainage. However, the Nueces River is a major stream in





this locality and both it and the Frio Hiver have a considerable part

of their upper drainage areas located in the iikiivards Plateau. These

factors may preclide a direct analogy between discharges of these

streams and that of the Elm Greek drainage* although many of the

physical features are comparable*

The average annual run-off on the Nueces Hiver par square

iuile of drainage area is about ISO acre-feet at Lagima, 80 acre-feet

at Uvalde, and SO acre-feet at CotuHa, and for the Frio River at

Con Can is about 210 acre-feet as based on a 12-year record up to

and including 1936.

The peak discharge recorded on June 14, 1955, reached a high

of about. £85 and 3S0 cubic feet per second per square mile of drain-

age area at Laguna and Uvalde, respectively* However, the discharge

of this flood at Gotulla about 75 miles below Uvalde amounted only

to approximately 15 cubic feet per second per square mile of drain-

age area. This phenoiaenoa may be accounted for by the fact that

practically all of the precipitation which produced this flood fell

on the upper reaches of the watershed north of Uvalde* The peak

flew recorded for the Frio /liver at Con Can amounted to about 335

cubic feet per second per sq'uare mile*

The excessive discharge may be attributed in part to the fact

that rains of high intensities occur north of the Balcones fault zone

near the heads of the TJueces and Frio .liver drainages^ and to the fact

that land slope gradients aro rather high and land slopes are generally

rocky and conducive to rapid run-off.





The discharge records as 'well as the precipitation records

for this area show extreme fluctuations* Because of this character-

• istic records of mean annua! discharges are relati*re3y unimportant

in estimating water supplies*

Similar physical conditions exLsb in the 31® Greek watershed except

that its streass head south of the Edmrds Plateau 'where rainfall

intensities are someTishat lower and the rocky land slope area is

restricted to a smaller part of the drainage area* Consequently

unit run-off in the Sim Creek \ratershed is probably lower than

thai of the SSueces and Frio Rivers,, although there are no records

to confim this conclusion*

Flood Iteage

No monetary estimate has been made nor can be made of flood

damage within the &lm Greek area, but the Corps of Army Engineers

has esti-aated the damge produced by the 19S5 flood on the Dtaeces

Hirer to. aggregate $10^000,000.00 » This loss was confined chiefly

to railway and highway facilities*, The region is sparsely populated

and no towns are located on the Nueces 'diver in this locality,, and

none were affected by the flood*





TABIE 4.—AKKUAL PEAK FLOODS IN CUBIC FEET HER SECOND
AS RECORDED AT STATIONS ON T3E NUKCE3 AID FRIO RIOTS INM

The Nueces River The Frio River

at at at at
Yeag Lasting Uvalde ' Cotulla Con Can

784 1,950 5,260 485
1924 4, 330 1,200
1925 15,600 49,500
1926 2? 9000 9,820 S0,400

"! • AAA

19 2 ;
*

)

7,440 1 -i 520 n,4oo
1929 21,200 14;,500 22,100 2,000
19S0 47,500 67,500- 6,9 10 Met determined
19S1 30,800 27,000 2,980 Hot determined
1982 41,800 .&:,:<].;* 40,500
19S3 S78 843 4,520 584
19S4 213,000 618,000 82,600 86,900
1955 114,000 55,000 14,500 103,000

TABLE 5.—«QfiIP0SITiS DISCHARGE HEiXKD 0? THE ItfUSCSS RIVER AT -

THE LAGUNA GAGBJG STATION iOH A 15-XSAR P33RIOD, DURING 1925 - lOSr*

October 1,591 07
November 260 81 116
December 106 70
Jamsarjr 94 65 68
February 125 67 84
Harcfe 80 67 67
April 221 53 70

1,831 $7
June 10,700 94 eos
Julv 2,930 74 210
August 624 54 SO
September 4,500 7S 400
Average Monthly

Average I2ax- Average l&n- Average Average
imam Ou, Ft. ismia Cu, Ft, Ifean 0u« Ft* Run-off
_J23r $gcond _jser Second per Second

9,800
6,875
4,860
4,260
4,700
4,650

12,510
27,460
11,124

23,730
9,925

No record included f «ar 1934





Location — one mile norths&sfc of L&gun% Uv&lde County*

Drainage area —» 764 square miles *

Average discharge IS years— 165 cubic feet per second*

KaariLwM discharge Juas 14, (Slops Are® method) SIS^OOO cu«ft« per sec.

Revised discbarge —« 226 ,,000 cu„ ft, per second 1915 and September 1923

«

Slightly higher stage 1905.

TABLE 6«—COMPOSITE DISCHARGE RECORD OF TFIE NUECES RIM AT
TEE U¥ALDE GAGH3G STATION FOR A 7-X&AR PERIOD, DUSIM3 1928 - 1936.

Average I3ax~ Average r.Iin- Average Average
inaim Gu« Ft« imum Cu e Ft* fttean On. Ft.© Run-off
oer Second _per Second pexJ3@eond.__. Aere«£eet

October 1,367 G'3 ieo 9,8S5
November SO 37 45 2,258
December SS 28 25 3,800
January 6S 28 19 1,177
February ss IS • 22 1,218
L&reh ss 8 16 1,028
/April 127 8 IS c 7S
i% 2,448 23 241 14,838
June 5,567 60 1,4jLl 8S,344
July 1,427 48 70
August S3 44 2,716
September 11,512 74 781 55,124
Average Annual 15,145

Drainage area —• 3 #930 square miles.

Sjctrerae discharge June 14, 19S5 (Slope Area method) —. 016,000 cu^

ft. per second.

No record included for 1934





TABLE 7,—MI^UAL HUN-OF? OF DHAIN&$S ARM OF

THE MJSCES RIVER AT GOTUIJA, TEXAS A3®) OF

THE FRIO EWER AT COW OAK, TEXAS, 1924 - 1956.

Annual

Uusces River
CcffcuHa.

1924- 147,000
1925- 345,000
1926- ] 59,000
1927- 50,900
1928- 171,000
1929- 279,000
1930- 160,000
1951- 132,000
1952- 279,000
1933- 307,000
1954^- N
1935- 1,035-000
1936-

Averse 270,525

Mo liver2

02,600
24,200
85,500
55,100
23,500
&,4Q0

No Record Published.

149.000

RECORD IS

Average

OFFICE
SSI, 500
128,600

79,570

Cotulla Station located in Cotulla, La Salle County, Texas <> Drainage
area is 5 ,,280 square miles A large part is non-contributing because
of water entering fault near ttaaldeo Records available October 1925
to September 1856a Average discharge for IS years is S85 cu® ft,

seconds Extreme discbarge of 82,600 cu„ ft» per second occurred
June 18, 1955 Mast low water flow is diverted by pimping above
station

»

Con Can Station located one-half mile below Con Cm Post Office.*

Uvalde County, Texas* Ifrainage area is 485 square miles. Records
available October 1925 to September 1936. Average discharge for
11 years is 130 cu £t« per second. Extreme discharge of 162,000
cuo ft a per second occurred July 1, 1932 » There is no diversion

.

of water above c&S^S station*
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Ground, V/ater Usg.

In an attnept to define existing ground water resources, the

area has been subdivided into three subareas, each of which present

certain characteristics of more or less uniformity which determine

the possibility of ground-water recovery.

Subarea 1 is delineated as that part of the watershed vrtiich

lies north of the east-west line which roughly parrellels the high-

way between Uvalde and Brackettville*

In this subarea, the 3dwards liinestone is from ZOO to 1,000

feet below the surface* The depths to which the Edwards limestone

is encountered in wells depends largely upon the surface elevation

of the v/eH and the distance the well is froa the outcrop area*

AH things being equal, the depths to the Awards are progressively

greater from north to south in this subarea.

Later fran the lidwards 3,&a@stone although relatively hard is

of a good enough quality to be used for most purposes* Some wells

yield water from the ildwards limestone which is rather heavily

charged with i^ydrogen sulfide • The obnoxious odor of this gas can

be easily eliminated by aeration*

In this subarea the Austin chalk also yields potable water

to a few walls. As the Austin chalk does not have any water hori-

zons which are everywhere continuous, it Is believed that the water

SI





enters these -wells through fissures and fractures.

Subarea 2 is delineated as that portion of the watershed

which lies north sndwe3t of the V/ilcox—Oarriao contact and south

of the south line of subarea X*

In this subarea the Carriso sand is not present. The Edwards

limestone in most of ths area is too far below the surface to make

it feasible to drill wXLs into the Edwards in search of mater*

A few wells in subarea 1 obtain water of questionable quality

and in small quantities from the Austin chalk, Anacacho limestone^,

San * 'iguel, Eseondido, and u'ilcox formtions. Howevers none of these

formations as a rule furnish water in adequate quantities or of suit-

able quality to justify the drilling of wells in this area* '.-here

gravel terrace deposits exist along the stream beds in this subarea

potable water in adequate supplies for stock and domestic use is

generally encountered at shallow depths

.

Subarea H is that portion of the Elm Greek watershed which

lies south and east of the V.Ucc2&—Carrizo contact.

In this subarea the Carriso sand is the principal aquifer.

The Carrizo sand is reached at progressively greater depths from

north to south and from west to east* The Carrizo sand is at the

surface in a band six to eigfci a&tos '<sL«£e wfeich roughly parallels

the northern and western boundarj of this subarea.

Later in the Carriso sand mj now be in a state of hydraulic

balance.





The two principal aquifers in this area., the Edwards lime-

stone, "which supplies most of the water to subarea 1, and the

Carrizo sand, vjhich supplies meet of the water to subarea 3, will

be discussed in detail*

Edwards Limestone *-—The Water in the Sdwards limestone is

under artesian pressure* The hydrostatic pressure appears to

fluctuate with the rainfall* During dry seasons the static -water

levels will gradually drop whereas following heavy rains the water

levels rise*

The artificial withdrawal of water from the Awards limestone

has not been sufficiently great to materially affect the natural

hydraulic balance. The largest artificial withdrawal from the

Edwards is for municipal and industrial supplies* A few tracts of

land, in northern Uvalde County, are irrigated by Edwards water*

The remainder is withdrawn for stock and domestic use*

The Bdwards limestone loses large quantities of \?ater through

fault springs asad other natural methods* The Las Lloras spring at

Brackettville has an average discharge of 54 cubic feet per second*

There are numerous other springs in, and in the vicinity of, the

Elm Creek watershed which are fed by waters from the Edwards lime-

stone* The water in the lidwards limestone, being under artesian

conditions, moves upward along fault planes and discharges in many

places at the surface in the Rueees and Frio Rivers* Some Edwards

water is also lost by transpiration and evaporation*
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Carriso Sa^,«~-The Carrizo sand which outcrops extensively

in the watershed furnishes most of the water used for irrigation

in the winter Garden Area."

The United States Geological Survey in cooperation with ih&

Texas Board of water Engineers has mads an extensive investigation

of the ground-water supplies of iixasait and Xavaia counties, and con-

sequently much of their published and unpublished inforiaaticsri has

been used in this report*

The Carriso sand is being continually replenished b-j rains

that fall on5 and streams that cross,, the outcrop are&o

Since the Oarrizo sand is dipping under the surface at an

angle greater than the land slopes, the water in the Oarrizo sasjd

is under artesian pressure* - Jhen wells were first drilled into this

formation the artesian pressure was great enough to cause most of

the wells to flow*

Irrigation on a large seals isas first starbsd in about 1911,

and this practice continued to increase until it reached a peak in

1929 and 1930 a Since 1950 5 faming in this area has been decreas-

ing and numerous farias have been abandoned.

YJhen the development of the Garriao artesian reservoir was

begun j, drillers noted that the sand sections cf formations above

the Carrizo wand were dry-. In many cases in the "Winter Gardes Area"

only surface casing was installed in the wells , as the fowBticas

above the Carrizo sand did not cave readily* therefore, water frcsa





the Carriso sand entered the sand sections of the formations over-

lying the Carriso, filling them with water*

The sand sections of the formations above the Cairizo sand

are micaceous , gypsiiteroits, and rather highly charged with various

soluble salts* Therefore, the water which entered these send sec-

tions dissolved mush of the salt and is now highly mineralised.

This highly mineralised water is now contaminating numerous wells*

The resultant contamination, in many cases, precludes further use

of the wells for any purpose.

The hydrostatic head of the Carriso sand has dropped to such

an extent that where wells once flowed at the surface the static water

levels a re new from SO to ISO feet below the surface© According to

the best informti.cn available the lowering of static head in the

Garriso sand has now stopped, and a rise of 0«10 of a foot was noted

ishen the static water levels were last measured* The drop of the

water table within the Carrizo sands had been due, mainly, to the

large withdrawals of water from the reservoir and, in part, to the

fact that some of the bead is lost when water moves laterally into

the sand sections of the overSyigg formations*, The 0*10 of a foot

rise in static level, although comparatively small, is significant

because it shows that the natural hydraulic balance in the Carrisso

reservoir has been reached*

A tentative estimate^ (based on the average thickness,

average coefficient of permeability, and average hydraulic gradient

IJhite, waiter N* Summary report on the survey of the underground
waters of Texas 5 p„14« IJarch 1955.
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at' the Carriso sand) is that 27,000 acre-feet of water a year moves

by percolation from the outcrop area to the pumped districts « The

United States Geological Survey reports that approximately 25,000

acre-feet of water were withdrawn from the reservoir in 19S9 arsi

1930, and that materially less water has been withdrawn amually

since then*

Ground-£fetter Control

The only legal ground-water control in Texas is vested in the

Texas Board of Water Engineers as provided in the following articles*

BEV33ED CIVIL STATUTES
TAKEN FROM

VERNON'S TEXAS STATUTES - 1958

Arte 7800s Artesian. weJLl. defined

,

» An artesian well is defined for
the purposes of this chapter to be an artificial well in vahich, if
properly cased, the waters will rise by natural pressure above the
first impervious stratum below the surface of the groundo (Id, see* SO.)

Art* 7801 j Vfaen .artesian..jell declared, 'a. 'Piublic nuisance ,> Any art-
esian well which is not tightly cased s capped and furnished with such
mechanical appliances as will readily and effectively arrest and pre-
vent the flow from such vail, either over the surface of the ground
about the vsll, or wasting frem the well through the strata through
which it passes, is hereby declared a public nuisance and subject to
be abated as such, upon the order of the Texas Board of v.ater engineers

„

(Id* seCo91»)

Art, 7602 s Waste defined. Waste is defined for the purposes of this
act, in relation, to artesian wells to be the causing, suffering, or
permitting the waters of an artesian.well to run into any river, creek,
or other natural watercourse or drain, superficial underground chan-
nel, bayou, or any sewer, or street, road, highway, or upon the land
of any other person than that of the owner of such well, or upon the
public lands or to run or percolate through the strata above that in
which the water is found, unless it be used for the purposes and In
tiie manner in 7«hich it nsay be lawfully used on the premises of the
owner of such well* (Id, p, £35

s sec, 92)





Art* 7605 s j^pp>ar_iiy.igatiOR ...of. trees . etc . Nothing in the preced-
ing article shall be construed to prevent the use of such water, if
suitable for proper irrigation of trees standing along or upon any
street, road, or highway, or for ornamental ponds or fountains, or
the propagation of fish, or for the purposes authorised in this chap-

.

ter* (Id* p. £33, see. 92).

Art. 7604s 17eH properly eased. Whenever any person desires to drill
a -well upon his own land for domestic purposes or for use for stock
raising purposes or use that comes within the definition of artesian
•well, as defined in this chapter, he shall hairs the right to do so
without subjecting himself to the provisions of this chapter, provided
that such well shall be properly and securely cased, and whenever
water is reached containing mineral or otter substances injurious to
vegetation or agriculture, it shall be the cuty of the owner of said
well to securely cap same or to control its flew so as not to injure
the land of any other person, or to fill it up so as to prevent the
water of said well to rise abo^e the first iiEpervious stratum below
the surface of the ground* (Id* sec*9S)*

Art* 7605s Accurate
,

record kept. Any person boring or causing to be
bored any artesian well shall keep a collate and accurate record
of the depth and thickness and character of the different strata
penetrated, and when such well is completed shall transmit by reg*»

istered mail to the ^oard of Later Engineers the copy of such
record * (Id* sec. 94)

*

Art* 7613j Peaal^.^r.^rBdtting. wagfoa* tihoever wilfully causes or
knowingly permits waste as defined in this chapter, shall be fined
in any sum not exceeding $500^00, or shall be imprisoned in jail not
more than 90 days, or by both such fine and imprisonmnent* (Acts 1917
p* 234, seclOl).

Art a 7614 a Sworn statement. Any -person, association of persons,
corporation, or water improvement or irrigation district, owning
or operating any artesian well, as defined for the purposes of this
chapter, at the time of its taking effect, shall, within one year
"thereafter, transmit to the Board of water -Engineers a sworn state-
ment showing results of such test, together with the declaration of
the use or uses to which the newly developed supply wiH be devoted,
and the contemplated extent of such use, (Id. p* ESS, seclOS)

Art* 7615 s Detailed sMtes^nt...,furnighed. On or before the first day
of Larch of each year, every person, association of persons, corpora-
tion, water improvement or irrigation district who, during any part
of the preceding claendar year, owned or operated any artesian mil
for any purpose other than tot of domestic use, shall furnish under
oath, to the Board of Water Engineers, upon blanks to be furnished
by the Board, a detailed statensnt showing quantity of water which
has been derived from such well and the character of such use to





which the saxes has been applied, together with the change in level
of water tab3e of said well, and if used in irrigation, the acreage
and yield of each crop, together with such additional data as the
Board of Viater Engineers my require* (Id* sec*105.)

This law has proved ineffective, and, as there are no quasi-

public or public agencies for control of ground water in this sec-

tion of Tessas, flagrant waste, misuse, and injproper casing practices

are comon*

In DiMait and Savala counties, about 15 per cent of the

irrigation wells are peissanently abandoned, SO per cent temporarily

abandoned, SO per cent are still being used but are in need of re-

pair, and only £5 per cent of the wells are dn good condition.

At present surface water is not being utilised for irrigation

purposes within the area* Irrigation is confined .chiefly to that

portion of the area in which ground water is available from the Car-

riso sand

o

The records of most of the existing wells in this area are

shown in Appendix jL %e location of the existing tanks and wells

are shown on Plate S.

Oseratjcp _o£
;
TJells.

Existing Water Facilities





In subarea 1 walls and tanks are inadequate to supply the

present needs. Cattle are often required to travel too far for

water* In subarea 2, where wells are difficult to obtain,, tanks

are the only saeans of obtaining water supplies for livestock*

These tanks and the few wells that do exist are also inadequate

to supply the present needs*

There are no municipalities in the area* Howevera the irater

facilities of the towns adjacent to the area are as follows

i

Braekettville and l^, Clark obtain their supplies from Las

.".^oras Spring* This spring has an average discharge of 54 cubic

feet per second*

3agle Pass uses water from the iiio Grande* The quantity

is unknown.

Carrizo Springs and Crystal City both have wells which are

drilled into the Carrizo Sand» Both communities use from eight to

ten million gallons a month*

Uvalde gets its water from weHs drilled into the Edwards

limestone « At Uvalde there are five drilled wells# eight inches

in diameter, in the bottom of a sump, (Four shallow walls less

than 100 feet deep and one well 550 feet deep* ) It is thought that

most of the water comes from the deepest weH« These wells are

capable of pumping 1,500 GPM continuous^7 with a draw-down of only-

eight inches.

The City of Uvalde has recently completed a new well IS

inches in diameter and 478 fset deep. This well* on test showed





a draw-down of 63 feet after pumping 1,000 gallons a minute for S6

hours. The city of Uvalde pumped the following quantities of water

during 1937.

January
February
Larch
April

June

Gallons,

8,148,750
8,676,750
9,825,750

15,2^2,750
19,983,000
18,384,750

Uonth

July
August
September
October
November

82,125,000
27,474,750
19,960,500
16,494,750
10,089,750
10,254,750

CHELICAL ANALYSES OF UVALDE COTM BJ PARTS Pi® HELLION.
mi wul - &iwm taken afru i, 1939

Total solids - 540
pH ~ 7,3
Total alkalinity 0*0
Silica Residue 32

.

Color 40.
Turbidity 50

Calcium 61
Magnesium 8,1
Sodium 186
Fe (Total) 1.25
life less than 0*01
Fe (Dissolved) 1.2

Carbonates 0»0
Bicarbonatea 260
Sulfates 15
Chlorides 14
Fluorides 0»4
Nitrates 9*0

IN PASTS PBR MILLION
OLD HSS. B-5-1 OF I;.8«Po 678

Total solids £60
PH - 7.3
Total alkalinity 220
Selica residue 10
TotiO. hardness 255
Color 10

Calcium 84
Llagnesium 11
Sodium (Gale) 6
Iron «05

less than »02

Carbonates 0*0
Bicarbonates 268
Sulfates H
Chlorides 14
Fluorides 0*2
Nitrates 9.0

Sample taisan October 31, 3.953
'

Both analyses by Texas State Department of Health, Austin, Texas





te& 2§& s& sl assise

There are apwoxtaately 897,920 acres to the area and only 1.2V

per cent under cultivation. Due to the erratic rainfall and occasional

ieng drones the carrying capacity of native pasture is rater low.

The normal cashing capacity is 15 acres per aniasl unit, but over-

casing during recent years has depleted the vegetative cover until

ahout 25 seres are now required for each antoal unit. **"— «-

generally too™ as a steer gracing section, but »any sheep have been

produced in recent years in ao. of the ranches. *here sheep have

^ produced, overgraatog is quite pronounced. l*obably fro. 40

t0 50 per cent of the range sustenance is obtain** fro* trees, brwse

plants, and shrubs.

It is ^stimted that 31,460 acres are cultivated and of this

„ount 11.000 acres are irrigated and curiae part of the~
Garden" district in Dtonit and Zawato counties.

The sain crops consist of vegetable, but grato sorghum, com,

aadan, peanuts, and flax are produced to -tfl pities. Onions and

aplnaeh have been the asin vegetables, but at the present tfc. the

acreage devoted to these vegetables see,*, to be decreases.

The soil to the irrigated sections has been damged to sow

srtent by well irrigation from salt contacted wells, to .any to-

stances the daa«ge was not Imown until the crops were killed. Dis-

eases see, to be on the increase on practically all of the vegetables

especial* spinach which has been affected serio^ly by the curly





top diseases This disease has reduced the yield of spinach to

such an extent that the crop is rapiaiy becoming unprofitable to

grow* The effect of the contaminated wells on the soil will be

more definite3y determined when the comprehensive study of the

irrigated portion of the "watershed is completed.

In the irrigated districts cash crops consisting primarily

of vegetables are produced every month in the year., Relatively few

farm operators in the iridgated sections carry on general farming

«

Those who do* generally raise feed crops by dry land farming d have

considerable pasture land for graaing and only irrigate a small

acreage of vegetables,

Nearly all of the 460 acres estimated to be cultivated in

parts of Uvalde
jj

Kinney* and IJaverick counties included in 31m Greek

-watershed are used to produce feed crops to supplement the grazing

during the winter months,

Ranchixg is the predominant enterprise in the area and steer

grazing is the main activity* Very few steers are produced in the

local area j but are shipped in as yearlings and carried on the pas-

tures until they are two, three d and four yaars old* If grass is

good and the price low they my be carried until five years oM<»

One company operates nearly half of the area or S?S,000 acres

»

It has been cossnon practice in the area during drought years

to supplement the; native forage by burning the spines off the cactus

(pear) in order that stock may eat it Ti&thout injurious effects*





t flourishes urjdor drought condition

supplemented by other feed such as meal or cotton seed cake
?
the pear

will carry stock through the season* The wisdom of this practice is

questionable.

Since apiaries are numerous ?dthin and in the vicinity of the

area, there is considerable objection to the clearing of brush which

serves as a source of nectar for the bees* Since the forage of the

area consists largely of browse plant which usually haw a lower

palatability than grasses, the carrying capacity of the range is

comparatively low* The browse forage is well adapted to sheep and

goat radsoincs

CHmership and Residence of Ojagr^fccsca

Land ownership and residence of operators within the water-

shed, with the exception of those in Dimmit County, are given in

the fol'<-owing table:

Oim'lSHIP AHD RILSJD3NCE CF OPERATORS

No*
County Farmers

No, Non-
resident
Owners

Per cent
Resident

Per cent
Non-Resident

Llaverick 16
27
50
15

9
16
41.

10

7
11
9
5

56
59
82
66

44
41
ie

54

Kinney
Zavala
Uvalde





Land. Valneg,

The grasixsg lands are valued from $5*50 to #6,00 per acre *

The irrigated sections which are st:lll in operation range in value

from ,';100.00 to 0125*00 per acre* The area which has been damaged

by salt water is not -worth ijuch more than grazing land under its

present condition, but most of the land probably is not damaged

sufficiently to prevent its being reclaimed* The soils are gen-

erally coarse te:rtured and the drainage is good which will facil-

itate reclamation.

Population and Public Facilities,

There has been a slight decrease in population since 1930*

Areas formsrly under irrigation but now abandoned have probab3^r

lost a part of their population. However, the Texas Almanace, 1959,

indicates a slight increase in population,

Schools are located in the towns and villages in and adjacent

to the area. There are no small one-teacher schools* Sane of the

pupils have to go bus 35 or 40 miles to school* On all-weather

roads, the trip does not take long*

Roads arj generally adequate around the area, but the ranch-

ing areas do not have any system of lateral roads*

The ranches usually have their own doiaestic light plants, and

in the irrigated sections electricity is used to pump water*





The Uvalde~I>aL iiid highway is the only hard surfaced road

crossing the area* The La Fryor-Eagle Pass and the old Uvalde-

iJagle Pass roaceare improved roads and the only ones crossing the

central part of the area* The Carriao Sps&ngs-»3agXe Pass road

crosses the extrejae southern tip of the ares*

In general roads and public utilities are scarce within the

watershed*





IV

E&S^M'ISM EMM. AjMA mjlgMIOKM.

At the present time the irrigated partion of the Elm Greek

watershed appears to be one of major maladjustment in practically

all phases of land utilisation. Remedial measures for agricul-

tural adjustment are imperative but before an adequate plan for

adjustment can be proposed, an exhaustive study of both the local

and regional economics of this seeticn of the xvatershed is necessary*

Over 98 per cent of the watershed is utilised for s took

raising, Large areas of native pasture are now practically foarrfen

Agricultural Conservation Program range supervisors report the

normal capacity of the range land to average about 15 acres per

animal unit* Present practice provides deferred gracing on about

8 to 10 acres per animal unit;, This has reduced the actual car-

rying capacity to £0 to 25 acres per animal unit in order to allow

.for pasture recovery* Overgrasin,-* is particularly apparent in the

vicinity of watering places s Lnce s took water facilities are gen-

erally at a minimum* A better distribution of tanks and wells

shouV bo provided in order that stock need not walk over miles

to water or one facility to every 4 sections or approximately

2,500 acres* Barriers, the limited supplies of weHs, and loca-

tions for tanks which can catch sufficient water for approximately

100 head of cattle may, in some instances, make it necessary to

45





install move than one stock -watering facility por 2,500 acres. How-

ever5
these instances should be the exception*

The wholesale clearing of cacti aad brash on the range land

is no& to be recomended as the cost is prohibitive on land of this

value. However| where dense growths of obnoxious plants and shrubs

occur, these dense growths should be thinned

«

Since the browse forage is well adapted to the raising of

sheep and goats, this industry appears suitable within the area

and weald serve to decrease the density of brush which is objec-

tionable on a cattle range*

Flood irrigation is physically possible in many places

within -the grazing portion of the area. % the use of spreader

terraces to divert and retain flood waters the carrying capacity

of the area can bo increased ::nteriaHy« The erratic nature of

the water supply and returns compatible with expenditures should

be given careful consideration* 3?he cost of spreader terraces

should average about OS*00 per 100 linear feet as based upon

experience in adjacent areas*

In an attempt to provide specific recommendations on the

use of water the watershed has been divided into subareas^ Plate 2,

in which certain suggestions and recenBsendetions are applicable©

In subarea 1, it is recommended that stock and domestic

water supplies be obtained by drilling wells into the Edwards

limestone, Yfoere adequate supplies of potable water are encountered





in the formations which overlie the Edwards limestone, these supplies

should be utilised* A3 tte initial cost of a well is higher than that

of a storage tank, the latter might well be used to supplement the

drilling of wells

In stibarea 2, there are only & few places r'aere potable ground

•water in adequate quantities for stock and domestic use can be obtained.

Therefore, in this subarea, tanks should be built to obtain stock water

and cisterns for water supplies to be used for domestic purposes©

In subarea 5, the Garriao sand is capable of furnishing adequate

quantities of excellent water for stock and domestic needs y and ad-

ditional wells for those purposes can be drilled without material^

affecting -the existing ground-water supply Additional ground-

water irrigation is not to be encouraged, nor should new wells be

drilled into the Garriso sand for irrigation purposes* Uany irriga-

tion wells in this subarea are polluted Tilth salt water from the sand

sections of the Digfcrd formation, due to the fact that only surface

casing or cheap second hand cas.ing vas used when the walls were first

drilled a Salt water contamination has continued unabated until, at

present, it is probably the major problem of the entire "liinter Gar-

den" area of Zavala and Diiamit counties* The correction and control

of this salt water problem will be determined when the comprehensive

study of this portion of the watershed is completed., This study

Irrigation of small gardens when it can be accomplished from
domestic and livestock vjells is recommended.
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oast bo made before any definite TOcousnsendatians or conclusions caxi

be drawn regarding the economic feasibility of repairing ocnbaafasted

irrigation veils.
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